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This article reports the case of a 17-year-old girl who presented with compartment syndrome and acute ischemia of the
foot after a minor ankle sprain. The suspected cause of compartment syndrome was secondary emergence of swelling and
palsy of the foot. The posterior tibial and dorsalis pedis pulses were nonpalpable. The syndrome was confirmed by
measurement of the pressures in the compartments of the foot, which were>30mmHg. Foot fasciotomy was successfully
performed by using a three-incision technique. In contrast with previous case reports, no bone or vessel lesion was
detected to explain the onset of a compartment syndrome. To our knowledge, this is the first case report compartment
syndrome of the foot after an isolated minor ankle injury. Physicians should be aware of the possibility of compartment
syndrome of the foot emerging irrespective of the severity of the initial trauma. (J Vasc Surg 2007;46:369-71.)Acute foot ischemia is common in vascular surgery
settings, but almost unknown in young patients who have
no history of vascular or embolic disease. Acute foot com-
partment syndrome is an uncommon cause of foot ischemia
that may nonetheless occur in young subjects. The syn-
drome usually occurs as a result of high-energy injuries (eg,
trauma with calcaneal fractures or crush injuries),1,2 or after
acute revascularization of the limb.3 The syndrome is only
exceptionally observed after ankle sprains. To date, only
three reports of cases of foot compartment syndrome sub-
sequent to ankle sprain have been reported. Vascular le-
sions were detected in two of the patients (pseudoaneurysm
of the dorsalis pedis artery,4 and disruption of the anterior
tibial artery5). The third case occurred in a context of
recurrent ankle inversion injury.6 This article reports the
case of a 17-year-old girl who presented with compartment
syndrome and acute ischemia of the foot after a minor ankle
sprain. In contrast with the previously reported cases, no
vascular lesion was observed.
CASE REPORT
A 17-year-old girl was referred to a local emergency depart-
ment after a minor inversion sprain of the right ankle that occurred
during casual walking. The patient had no noteworthy medical
history or regular medication. The examination of her ankle did
not show any instability or deltoid ligament tenderness. The pa-
tient was capable of ankle dorsiflexion, foot inversion, and toe
movement. Radiographs of the ankle showed no sign of any bone
lesion. A grade I ankle sprain was diagnosed.
The ankle was immobilized in a posterior splint, ice was
applied, and the patient was discharged after being instructed to
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Within 4 days of the injury, the patient began to complain of a cold
and painful foot. The symptoms worsened until day 8, when she
was referred to the emergency department with a clinical picture of
right foot vascular ischemia.
On admission, examination showed a pale, cold, painful foot.
There was a unilateral right equinus with a cavus foot and clawing
of the lesser toe. A prominent area of swelling was present over the
anterior and lateral aspect of the right ankle, with complete motor
and sensory deficits of the right foot. The posterior tibial and
dorsalis pedis pulses were not palpable.
A Doppler evaluation showed that the blood flow in the
posterior tibial and dorsalis pedis arteries was decreased at the ankle
and not as well modulated as in the contralateral arteries. An
arteriography was performed with selective catheterization of the
ipsilateral iliac artery. A digital system was used to inject 129 mL of
Visipaque 320 dye (Amersham Health, Carrigtohill, Co. Cork,
Ireland). The arterial flow of the limb was normal until the ankle,
where it appeared diminished and slowed, with visualization of
only a delayed posterior tibial flow into the foot. Eighty seconds
after the dye injection, no opacification of the dorsalis pedis or the
plantar arch was observed (Fig 1), which was suggestive of a
compartment syndrome of the right foot.
The patient was transferred to the operating room. The me-
dial, calcaneal, superficial, interosseus, and lateral compartment
pressures were determined using a pressure monitor (Digital
Quickset, Stryker Corp, Kalamazoo, Ind). The pressures within
these compartments were30mmHg, reaching 43mmHg in the
calcaneal compartment.
A foot fasciotomy was performed, and a three-incision tech-
nique7 was used to decompress the compartments of the foot. A
single medial hind-foot incision was used to decompress the me-
dial, the calcaneal, the superficial, and the lateral compartments.
Two dorsal incisions over the second and fourth metatarsal shafts
allowed the individual interosseous compartments to be opened
(Fig 2). The procedure enabled revascularization of the foot,
which became warm and normally colored. The dorsalis pedis and
posterior tibial pulses were palpable. The fasciotomy wounds were
left open using a small vessel-loop technique that enabled approx-
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primary closure.
On early postoperative evaluation, the equinus correction with
a plaster splint was painless. A non-weight-bearing 90° plaster
splint was maintained for 15 days. Weight-bearing and range of
motion were encouraged, with the assistance of a therapist, after
the splint was removed. At the 1-month follow-up visit, the patient
was free from pain and had normal neurologic and vascular status
and palpable pulses. Delayed cicatrization was obtained without
skin-graft use.
At the 6-month follow-up, a Doppler evaluation showed
symmetrical and normal patency of the pedal arteries, and no
vascular wall thickening. The right ankle-brachial index was 0.95.
Transcutaneous oxygen pressure of the right foot was 65 mm Hg.
A capillaroscopy showed an important vasoconstriction in both
feet, but the capillary morphology was normal. A plethysmography
showed a bilateral decreased signal predominating on the right foot.
The results of latter examinationswere consistent with the presence of
a pre-existing vascular acrosyndrome in our patient. The result of a
serologic examination for thrombophilia was negative.
DISCUSSION
In the case we have reported, foot ischemia emerged
after a grade I ankle sprain in which there were no vessel
lesions and that did not required cast immobilization.
Fasciotomy and compartment release of the foot in accor-
dance with recommended current practice8 was nonethe-
less necessary despite the minor severity of the initial injury.
To our knowledge, only three reports of cases of compart-
ment syndrome of the foot after ankle sprain have been
reported to date, and two of those occurred in a context of
severe ankle sprain with arterial lesions:
● Kym et al4 reported a 29-year-old man who required
surgical decompression of the foot after a severe ankle
sprain. Two days after surgery, pseudoaneurysm of the
dorsalis pedis artery occurred and required exclusion
and artery repair. They concluded that vascular injury
was the most likely cause of the compartment syn-
drome.
● Dhawan et al5 reported a 35-year-old man who pre-
sented with an acute compartment syndrome of the
foot after disruption of the anterior tibial artery sec-
ondary to a severe ankle sprain.
● Creighton et al6 reported the third case, and as in the
case reported here, no vascular lesion was detected.
However, they emphasized that the patient had a
history of recurrent ankle inversion injury, which sug-
gests that themechanism resulting in emergence of the
compartment syndrome may have been different.
We report a case of compartment syndrome with sec-
ondary ischemia of the foot. We hypothesize that after the
ankle sprain, the edema of the ankle increased the pressure
within the foot compartments. In this situation, the pres-
ence of a pre-existing acrosyndrome in our patient could
have led to an excessive vasoconstriction with secondary
acute ischemia of the foot. A venous outflow obstructionFig 1. Right leg arteriography shows the blood flow is normal to
the ankle, where it starts to be diminished, with visualization offavored by persistent weight-bearing on the right side or
Med
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contributed to the compartmental hypertension.
Ankle and foot fasciotomy is not current practice in
vascular surgery. Ascer et al3 showed that this technique
should be considered to optimize limb salvage after acute
revascularization. They performed adjunctive fasciotomy of
the ankle and foot in 11 patients with severely ischemic legs
and achieved satisfactory results in 10. The procedures were
conducted because severe ischemic changes of the feet
persisted despite revascularization procedures and appro-
priate four-compartment leg fasciotomies. The same au-
thors further suggested that foot fasciotomy should be
considered when a distal bypass occludes without any ob-
vious reason or when a foot remains ischemic after acute
revascularization.
In a retrospective study of 12 patients treated for com-
partment syndrome after foot injury, Myerson8 found that
pain on passive dorsiflexion of the toes was themost reliable
clinical finding enabling the pain of an impending compart-
ment syndrome to be distinguished from that of the initial
injury. Under physiologic conditions, the compartment
pressure is 8 to 15 mm Hg. In the presence of normal
vascularization and blood pressure, complete cessation of
perfusion occurs well below the arterial diastolic pressure in
the calf (55 mm Hg).1 At 25 mm Hg, venous perfusion is
obliterated within musculoskeletal compartments. An in-
terstitial pressure of 30 mm Hg in either compartment
must be considered pathologic and promptly treated by
fasciotomy. If surgery is not performed, a chronic compart-
ment syndrome may emerge, with subsequent soft-tissue
atrophy and clawing of the anterior foot. The patient
experiences constant discomfort, stiffness, contracture, and
Fig 2. Three-incision decompression of the foot. Le
centered over the second and fourth metatarsals. Right,sensory anomalies.CONCLUSION
The patient reported here presented with noteworthy
pain associated with an extremely tense foot. This young
patient had no history of vascular or embolic disease. The
presentation and context led to prompt determination of
the foot compartment pressures. Foot ischemia is usually
secondary to embolic disease or severe arteritis. When
assessing acute ischemia of the foot in a young patient,
physicians need to rule out the possibility of compartment
syndrome, irrespective of the severity of the initial trauma.
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